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^U.— Ĵ .̂r4« .̂v"--a«'*»**«B^g*^-"-^«"-'̂ '̂ •"ttf ĵy.i'î .̂ L.î vj*^-.'*.' - v-a—«»
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SYNTEX AGRIBUSINESS, INC.

GROUND MATER "RISK ASSESSMENT••••-••«• •••<--> -,

OT

•7'The Sj'.ntex Agribusiness, Inc. facility is located near the town of Verona
(population approx. 500) in-.southwestern Missouri. The site is approximately
30 miles southwest of Springfield Missouri.' ""' !-~~- - <* . ,• /„-,. . .

. &*' . v «r , /7- _-/The S>ntex facility 1n Verona first became the focus of environmental concerns
1960. At that time the facility"was owned and operated by Hoffman-Tafff
From approximately that time until 1969, the facility produced 2,4,5-
orophenoxy acetic acid herbicide (2,4;5iT)'. In. 1969, Syntex Agribusiness

about
Inc.
trich
acquired the facility and manufactured hexacfcl orophene from 1970 to 1971.
Both 2,4,5-1 and hexachloropbene manufacture resulted in, the by-product
formal ion of dioxtns, 1n particular, high concentrations of 2,3,7,8-
tetrachlorodibenzo-p-dioxin. Concerns over dioxin contamination triggered a
series of investigations at the Verona facility. Remediation of dloxln
contaminated soils has been addressed in the Record of Decision signed 'May 5,
1988.

The Aijency for Toxic Substances and Disease Registry (ATSDR)- performed several
toxicology" consultation's at the.,- request^ of the U.'S. ERA. These consultations
(ATSOR 1989 as aronended 1990) specifically addressed the public health
^ , I Sj£;^7?f 4r^ ' *- '"--f-'». / " . j'?-.'/s. f^i .C' - - -«-'.--• :":-~'-1mpli cations of* consuming dioxin contaninated fifh frbni the Spring River.
Groundwater consumption was not addressed in -these consultations.- .

Grounlwater contamination, is being -treated as a separatje'operable unit for the
purposes4" of" r'evmed1atToiv. >Thip>"r1sk' assessment ^deals>TM£>1r1sir assessment ^deals exclusively . with
,chemi|cafs of concern In groundwater associated with the Syntex Agribusiness',
Inc. Verona facility. No dloxlns or furans were detected 1n, groundwater^at
the required quantitation limits.



PHYSICAL SETTING

The mijor portion of the 180 acre Syntex facility is located within the 100
year flood plain of the Spring River. Tha facility is wast of Verona and on
the east bank of the Spring River. The Spring River originates south of
Verona and flows northward along the western outskirts of town.

HYDROGEOLOGIC ASSESSMENT

The S,/ntex facility is situated in the flood plain of the Spring River Basin.
The Spring River flows north in the vicinity of the facility through an
alluvial valley that is underlain by limestone bedrock. The alluvial
sediments consist of several feet of silty loam underlain by gravel between 10
feet and 30 feet thick. Underlying the alluvium is limestone with documented
karst features. Flooding 1n the valley is common.

D1ox1 is have not been reported 1n the ground water 1n the vicinity of the
Syntex facility. Aquifers that might be impacted by previous site activities
include the upper alluvial aquifer and the lower limestone aquifer. Potential
receptors for ground water contamination are identified in the event that
contaminants from the Syntex facility have entered the ground^ water system.

Suspe:ted pathways for contaminant migration in ground water to potential
receptors include infiltration of contaminants from tha facility downward to
the ground water table during precipitation events and then transportation
hydraulically downgradient in either of the aquifer systems. Alternatively,
recurring flooding of the Spring River may have led to the sweeping away of
contaminated sediments at the facility and redeposition of these sediments
down-valley. Infiltration from precipitation could potentially transport
contaminants downward to the ground water table.

In the event that contaminants from the site have entered ground water beneath
the Syntex facility, potential receptors would include private well owners
hydraulically downgradient of the. facility or well users m which pumping of
their wells could modify the local flow direction of ground water and
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potentially draw in contaminants. Wells subject to potential contamination
uld be screened either in the valley alluvia or IrnestoRe bedrock

yiag the alluvium and adjacent to the valley.under-

A recrrd search of well logs obtained from the Missouri Department of Natural
Resources, Division of Geology and Land Survey (OGIS) indicate no well logs
on-f1le for private wells within two miles of the facility that are set within
alluvial sediments or limestone bedrock of the flood plain. Well logs are
available for private wells within two miles of the Syntex facility but most
of these wells are either well outside the flood plain beyond the influence of
potential contamination or hydraulically upgradieat (Figure 1). Two wells are
located outside of the flood plain, one approximately 1,000 feet northwest of
the trench area, and the second approximately 2,500 feet north-northeast of
the trench area. These well locations nay be Indicative of potential
receptors.

According to the U.S.G.S. 7.5 Minute nap of the Verooa Quadrangle, at least
nineteen houses are located dewn-valley of the facility and within or adjacent
to the flood plain. Well logs are not en-file with the DGiS for these houses,i - - ;but this does not exclude the possibility of wells being present. If these
houses have private wells, they may be identified as potential receptors.

POTENTIALLY EXPOSED POPULATIONS

Future potentially exposed populations include existing or future downgradient
residential wells and the development of future residences on the Syntax
properly which would include placement of oflsite wells.Jhe focus of this risk
assessment 1s on any future residential devjonmeBt^ the:&itŝ 3-—-——»——

IDENT FICATION OF EXPOSURE PATHWAYS

•»•*»••»-» • w—- ̂ ^' ^J

Domestic use of unrenediated groundwater is the only exposure pathway which
will be considered in this risk assessment.

snaumco 3. u 06. 82 AON



LOCATION OF PRIVATE WELLS
INTHEVlCMrVOFTHE

SYNTEX FACIIJTY
SOURCE: U.S.G.S. VERONA QUADRANGLE

Project Number
270026
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he potential contaminants of concern are listed in Table 1 along with a
sunmary of analytic results for quarterly ground water sampling performed
during 1080 and 199Q..̂ _/A1 though other ground water sampling was performed

"These data were not examined In the present risk assessment.,
contaminants of concern presented in table 1 were selected for further study
based on a validation of the ground water sampling results, comparison of
sampling results to background concentrations, and whether the compounds of
interest are considered to be essential nutrients or toxic.

EXPOSURE PATHWAYS AND EXPOSURE ROUTES

Exposure pathways describe the movement of chesicals froa sources to locations
(exposure points) where groups of people (receptors) may cone in contact with
the.chemicals. This movement involves release of chemicals from the source to
an intermediate environmental transport medium (groundwater in this case) and
the receptor point. Exposure routes describe the modes of contact with and
intake of contaminated media and chemicals at exposure points.

For this risk assessment, unrenediated groundwater is the exposure pathway
under con$1derat1on,/^three)potentlal routes of exposure
a chemical specific

* ingest ion of chemicals in groundwater
* denial absorption while showering
* inhalation of vapor phase volatiles while showering

be evaluated on

QUANTIFICATION OF EXPOSURE

Estimates of exposure levels for each contaminant are required for
quantitative risk characterization. The basic equation to calculate human
Intake of an environmental contaminant is:

900'39«d snawrnoo 3 w 06, 83



TABLE 4- SUMMARY OF GROUND WATER RESULTS FOR CONSTITUENTS OP
CONCERN AT THE SYNTEX FACIUTY At«/O

COM!

_s»
B«
Cd
Cr
Pb
Nl
Zn
Benzj

>OUND

na
Trichioroethene
Toluene
Chiorobenzene
Etiiyl Benzene
Xytenes. total
1 .4-oicWofot8n2«r«
Mfithdvyehtor

MINIMUM

0.047
0.0029
0.0024
0.009
0.001
0.04

O.OSS
0.001
0.005
0.005
0.002
0.005
0.001
0.01

0.0005

MAXIMUM

10.S
0.06

0.061
30.2
230
1.9
34

0.25
0.25
0.29
0.2S
0.25
0.25
0.11

0.0091

MEAN

1.6&22
0.0116
0.0133
1.4682
7.9943
0.1053
1.9785
0.0258
0.0260
0.0310
0.04T0
0.0272
0.0361
0.0228
0.0013

STANDARD
DEVIATION

2J206*
0.01 49
0.01 M
5.7819

41.9554
0.3624
7.1199
0.0617
0.0616
0.0603
0.0670
0.0614
0.0658
0,0293
0.0009

UPPER
UMfT
95% C.I.

6.0968
&Q413
0.0924

13.0356
91.9050
0.8302

16.2182
0.1491
0.1492
0.1936
0.1757
0.1500
0.1676
0.0814
0.0031
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C X HIP

Daily intake (rog of chemical per kg of body weight
per day)
Concentration of the chemical
Human intake factor (units of medium per kg of
body weight per day}

Dl
where:

DI

C
HIF

Intake variables hjye-tgen selected so that the combination of all intake
variables results in an estimate of a reasonable maximum exposure (RME) for
the groundwater pathway. The RME is defined by US ERA (1989a) as the maximum
exposure that is reasonably expected to occur at or near a given site.

METHQES FOR ESTIMATING INTAKE LEVELS

assumed that there couldVoe future residences on the property now
ed by the Syntex Agribusiness facility. Contaminants in soil have

already been addressed in tWa Record of Decision far Final Management of
Oioxin Contaminated Soil ana Equipment at Syntex Agribusiness, Inc., Verona
Missouri, April 29, 1988. g££7̂ )risk assessment will address potential future
exposures to groundwater contaminants at the Syntex Agribusiness site. In
exposure scenario, it (̂ assumed that persons will reside on the site and use
unremediated groundwaterv for all domestic purposes including drinking and
cooking. \ ,

specific routes of exposure to/contaminants in ground water
addressed: ingestion, dermal absorption while showering, and inhalation of
volatile components while showering./"fry convention, daily

taa'inants of concern will be^estimated *or an aweraga-Jfi-kĝ adult and for a
child ( 1 to 6 years old). It isaŝ i)m«d̂ th1it the adult will reside on

the Syntax site for a maximumo/^(r^ears (national 90th percentile time at
one residence as estimaWtyU.S. ERA). "During tinXJO years, it is assumed
that ixposjwp«Xjo contaminants in groundwater occurs^S days per year,

reii are assbajcd to be exposed for five years. Subch^oaic intake for

800- snawnnoo 3 w woad S S ' < L t 06i 83 (ION



. fflfflW
aduVts and children will be based on five years of exposure. Chronic intakes
will DB calculated only for adults based on 30 years of residence on ttte site.
Carcinogenic effects will be estimated for 30 year exposure duration for
adults

Daily

ara 5 years for children, both averaged over a 70 year life/ime.

INGESTION of GKOUNOWATER

intake of cVitvuiwants of concern through ingest i/m of groundwater will
be estimated for both an average adult and child. A 70 kg adult is assumed to
drink 2 liters of waiter or beverages nade with grou/wwater every day, 365 days
per year for either
noncarcinogenic and/or
drink
years
daily

OERMAt

1 liter of water
It Is further assi

years (subchronic effects) or 30 years (chronic
^rcinogenic effects)./ A 16 kg child is assumed to

beverages every/day for 365 days per year for 5
that the administered dose, as estimated by the

intake, is also the absorbed dose.

ABSORPTION WHILE SHOWERIf

assumed that any future residents on the Syntex Agribusiness site will
every day for 355̂  days per year using unrewediated ground water,
absorption of seroi-volatile or inorganic compounds nay occur during

cm2, Showelr exposures are assumed to \ast a maximum of IS minutes,
available^ chemical specific permeabilitX constants will be used to

It is
shower
Dermal
showering. A 70 kg afftult is assumed to h&ve a skin surface area of 18,150

A 16 kg child/is assumed to have a corresponding skin surface area of
9,400'
Where
estimate the/amount of the chemical absorbed through the skin and into the
peripheral/circulation. Where chemical specific permeability constants are
not aval/Table, standard values for soluble and Insouble compounds will be

As/described for the ingestion route of exposure, showering, will be assumed to
Kcur 365 days/year for 30 years for adults and 365 days/ye\r for 5 years for
'children. Subchronic, chronic noncarcinogenic, and carcinogenic effects will
be esl mated as described previously.

600 ' snawrnoo 3 w SS'a.1 06, 83 nON



ITIQN OF VAPOR PHASE CHEMICALS WHILE SHOWERING

Under! shower conditions in a confined area, volatile organic cheaicals present
in groundfcater would be expected to enter vapor phase. Consequently,
inhalation ot\volatile organic compounds while/showering could contribute to
an individual's\ total exposure. The amount of each volatile compound
vaporizing Into the\air during a 15 miptlte shower will be estimated based on
the concentration in gtound water. ./Phe enclosed volume of a 1 w x 1 m x 2.5 ra
shower stall is assumed to/f>e 2.5 n3. Determination of chemical
concentrations of waterborneNroCs in shower stall air were determined by using
a flow rate of 15 gallopvalnb^e (56.8 1/rainute), multiplied by a shower
duration of 12 wlnute^/fu.S. EPA,N^89a)t divided by shower stall dimensions
of 2.5 m3. The res^tiag quantity of\water per unit volume from which VOCs
could volatilize/is 273 1/m3.

While shearing, the Individual is assumed toN^nhale the estimated mean
concentfation of the chemical for 0.25 hours each daXfcr 365 days per year.
Resp>nition rate; is assumed to be 0.6 n3/hour for both\adults and children

EPA 1989). All oth«r assumption are as described previously.

010 1 snawnnoD 3 w woad SS--LI 0e, az non



TABLE

Ingestion of Sr

Equation (U.S.EM,

Intake (ng/kg day) - CM x 1ft x EF x ED
BW x AT

VARIABLE VARIABLE DESCRIPTION
CROUNPMATER
ASSUMPTIONS

CM

IR

EF

BW

:A

i 1 0 •

Chemical Concentration
In Water (rag/liter)

; *

\
Ingestion Rate (liters/day)

Exposure Frequency (days/year)

Exposure Duration (years)

Body Weight (kg)

-̂ -̂  . :\ - -r̂ K̂̂ sB̂ Sfc1:!---' -̂.--V.:'r. ^-j >fc: 'Aj-'1.- -t -•.̂ M*S3'i» - .•ra&'iv -' ' - -- -- - '1- -- -

Constituent
Concentration in
Groundwater

2 liters/day (adult)
1 liter/day (child)

365 days/year

30 years for adults
(chronic and
carcinogenic effects)

S years for adults
(subchronic effects)
5 years for child
(subchronic and
carcinogenic effects)

70 kg (adult)
16 kg (child)

25,550 days
(carcinogenic
effects)
10,950 days
(CRronlc noncirdnogenlc
effects)
1,825 days
(subchronic effects)

snawnnoD 3 w woad 3s=i i as, ss



Derma? Contact with ter

Equation (U.S.EPA, 1989a):

Intake :(mg/kg day) - CW * £A x PC x ET x EF x ED x CF
BU x AT

VARIABLE VARIABLE DESCRIPTION
GROUNOMATER
ASSUMPTIONS

cu

SA

PC

ET

EF

ED

CF

AT

SI8 ' 39yd

Chemical Concentration
in Water (ing/liter)

Skin Surface Area Available
for Contact (cm)

Chemical Specific Dermal
Permeability Constant (cm/hr)

Exposure Time

Exposure Frequency (days/year)
i

Exposure Duration (years)

,,
' ̂ - ^ • - ^ - ' • • s - . .

Constituent
Concentration in
Groundwater

18,500 cn>2 (adult)
9.400 aa2 (child)

Chemical Specific
(cm/hr)

0,25

365 days/year

30 years for adults
(chronic and
carcinogenic effects)
5 years for adults
(subchronlc effects)
S years for child
(subchronic and
carcinogenic effects)

1 liter/ 1000 cm3

70 kg (adult)
16 kg (child)

25,550 days
(carcinogenic
effects)

10,950 days
(chronic noncarcinogenic
effects)
1,825 days
(subchronic effects)

snawmco 3 w woad 9 S « i t 86, 83 AON



inhalation of Vapor Phase Chemicals mile
Jrounctwater

Equation (U.S.EPA, 1989a):

Intake (mg/kg day) - CA x IR x HV x ET x EF x ED x CF
x Al

VARIABLE VARIABLE DESCRIPTION
6ROUNDWATER
ASSUMPTIONS

CA

WV

IR

ET

EF

ED

BU

CI0 -

Chemica} Concentration
in A1r During Shower (mg/m3)

Constituent
Concentration in Air
During Shower

Water Quantity per unit voluwe (L/«3) 273

Inhalation Rate (n̂ /hr)

Exposure Time (hours/day)

Exposure Frequency (days/year)

Exposure Duration (years)

0.25 hours/day

365 days/year

30 years for adults
(chronic and carcinogenic
effects)
5 years for adults
(subehronic effects)
S years for child
(subchronic and
carcinogenic effects)

70 kg (adult)
16 kg (child)

25,550 days
(carcinogenic effects)

10,950 days
(chronic noncarcfnogenlc
effects)
1,825 days
(subchronic effects)

1C
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ESTIMATED HAZARD/RISK RESULTING FROM OEfMAL CONTACT WITH
GROUND WATER WHtLE SHOWERING

COMPOUND

ADULT
SUBCHRON
NONCARC

ADULT
CHTIONIC
NONCAOC
HAZARD

ADULT
CHflONIC
CARCJH
R3K

CHILD
9UBCHRONX
MOMCARC
HAZARD

CHRONIC
CARON
nsK

7.T7E-08
€.0238
0.0023
0.037S
0.0582

0.0910
0.0458
0.0022
0.0001

O
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EXPOSURE CONCENTRATIONS , ,
CjonSer iscKJre^t, v

exposure
concentrations 1n groundwfiter wartf" based on the maximum detectedpoint

concentration of each chemical, /Estimation/ of exposure concentrations assume
that levels of each chemical will remain constant over the duration of the
exposure period. This
groundwater flows would be expected
related contaminants to decrease ov r time.

conservative assumption, given that
to cause the concentrations of most source

TOXICITY OF CHEMICALS OF POTENTIAL CONCERN

The nust critical effects of the chemicals of concern are summarized in the
following tablef? Srief toxicoiogical profiles can be found 1n Acpendlx 8.

RISK CHARACTERIZATION

Evaluation of Noncarcinogealc Risks:

The risk of adverse noncarcinogenlc effects froa chemical exposure is
expressed 1n terms of the Hazard Index (HI). Ths HI is the ratio of the
estimated dose which a hypothetical receptor would receive to the estimated
doie level believed-to be without ffleasureable adverse effects. The estimated
"safe1 dose level 1s termed the Reference Dose (RfD). The Hazard Index is
calcu' as follow:

HI - CDI/RfO
Where

^.^:c'h0ii|j|%-lRtak^? • '
Ref erience; Dose

If the Haiard|J^gfl|s1|le% t̂haM 1.0/' n ;is believed that the risk of
I •- -xr^vi^JyTg-^eixr^.^-vy; ̂ ,̂; - ,5-.;,̂ ;,- -^yj * .,̂ fc.---•;:=,.•-..*.,:;•. -

noncarcinogenic effects is very low. If the HI exceeds 1.0, thero is a risk
of a<verse noncarcinogenic effects. However, this risk 1s still likely to be

11
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SYNTBC AGRIBUSINESS FACILITY, VERONA, MISSOURI

TOXIC EFFECTS ASSOCIATED VMTH CHBWCALS OF CONCERN

CHEMICAL

Barium

Beryllium

Cadmium

Chromium III

Chromium VI

Lead

Nteta)

Zinc

BH,̂

Toluena

xylenes

• ^ ••::•''- '::?!••"

Twdilorgett̂
-.. "" ,-gt
- - ^rrft

Me^oxyqhlof

ge J

izeo»

Us

NOMOAHCINO8EMIC EFF6CTS
ORAL INHALATION

low. Stood PetotoKloKy
Pressure

NO None Otaetved

Ftenal Toxtofty Cancer

Hapatotosddty NA

NO Canour

Genual Nervous Central Nervous
Toxicty Toxicity

Doer. Body Cancer
Weiflht

Anemia NA

HepaMtaaoitv and NA
NaphrcWlcity

Central Nervous Central Nervous
System Toxielty , Systam Toxicity

. j- • - , ' . ' . ; * Ey^andNoM

HyfMMiuitlvtty • ' ' • ' :. Control •N9rvbu 9
Vetg t̂lLboA . V; .; ^ . .̂.v'dyBl9inTo0<i»ctyi *

'̂;r::tesl>-.^f:5^v "":?f̂ !̂:-"';" r"8 . ".
i-y f̂V .̂-.'̂ .s -̂i'. .'..;ff:i"J '•''';•:.:'' .,/ • '

NA- ' '-'-• " : ' " ~ - .. NA
l - . i - ' . I - •-";,- • - - : - • - - . '-«.-

A -;'• - - , _;.--t--' '-'. , " ;'-
*^-- *"̂ :i ^ .'- -.,-C,. '"^ •• . -- :-"5,. -..--''i ' - :-- / , . ::-"r:i'"T: . ',j"'.vr •_• . v-

.Vlv ' : >" if" ;!- ': -/•^:/.iJ:--*:.i"- • -r-;- i" ,v?l̂ . --'.- ""-.^ I " - , " . '; - ' '-
*JA'̂  ' 1 ' • V.:-v ^" r' ' HiBpAtDIOOCMSity ATVj • • '

::;: ---^-.>'j;' .--->-r : /": -r-i% -. .-^NOOhfotOOClORy' "•' --
;̂̂ iv-j '>'--':•',• T;^-''. " - ' . . . 'v' '^ " :~l":^..i??-

-rr< -̂-.r-H§?-iiS*'.̂ i-̂  >:'.' .V"^ - ~» -:" -' 'r-^•jî V- &*•;«£-.'.<'"• • — i. - '- - - - - . - - - .

CARCINOGENIC EFFECT6'
ORAL INHALATION

Ineontiuthe Inconduave
(Group D) (Group D)

Total Tumora Lung Tumor*
(Srcup B2) (Group R2)

NA Ftmplratory Tumors
(Group B2)

Incancludve Inooneluaive
(Group Q) (Group D)

NA Lung Turners
(Group A)

NA NA
(Group BZ) (Group Bz)

NA RM&irstory Tumors
(Group A)

Inconclusive Inconclusive
(Group D) (SroupD)

IfMonekjBlvo lr»wnely«lv»
(Group O) (Group D)

nccnsluslve lnconclu«iva
(Group D) (Group O)

(nounolualve ln«on»lueiv«
(Sroup O) (Oreup D)

incpnduaive Inoonolusivo
(Group D) (OroupD)

Uw Tumors Lung Tumore
lOimp Qt) (Qmup BS)

Uwar Tumora MA
(Group B2)

Inconclutive Inconeluwva
(Group D) . (Group D)

*U.8, BPA W«l )W Of Evidence Ctaeriftootfon:
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C

small since RfDs are developed in a highly conservative manner. The available
oral Reference Doses for chemicals of concern are listed in Table?

i , _ * . • *

Evaluation of Carcinogenic Risks:

Chemicals for which there is human and/or laboratory evidence of
carcinogenicity will be assessed for potential lifetime cancer risk. The risk
of cancer from exposure to a specific chemical under specified exposure
ciramstances is expressed as a probability value. This is termed the excess
lifetime risk because it is in addition to an individual's already existant
chances of developing cancer during his or her lifetime. The excess lifetime
risk for a given chemical 1s calculated by multiplying the Chronic Daily
Intake by the Cancer Potency Factor, also termed the Slope Factor as derived
from laboratory data.

Cancer Risk = CDI x SF

Risk estimates are presented as excess cancer risk per unit of exposed
population. This risk assessment will use the Slope Factors which have been
derived by U.S. EPA. These calculations are ĉ ctremê ^ conservative and
provide a "95% upper bound estimate of the risk. This means that the true risk
may be lower than the calculated probability, but 1s not likely to be higher.

Because an individual may be exposed to many different potentially
carcinogenic chemicals at the same time, the risk estimates are added together
for all chemicals in a specific pathway and for all pathways. In this case,
risk estimates will be added for all routes of exposure encompassed by the
groundwater pathwav_i__^Tables „ ' present; the summation of the individual
carcinogenic risks for each potentially carcinogenic chemical of concern.

UNCERTMNHES IN RISK ASSESSMENT

assumptions and accompanying uncertainties associated with estimating the

facili

030 '39Wd

from consumption of unremedlated groundwater at the Syntex Verona
ty are summarized below.

12
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is assumed that chemical concentrations will remain constant over the
ration of an individual's exposure. Movement of grour.djrfater under the

Syntax property is likely to produce a progressive ydilution of site
related contaminants, particularly after the sources have been remediated.
By assuming that th« measured concentrations of cheancals of concern will
remainVonstant for the next 30 years, 1t 1s vej

1 be over-estimated.
likely that exposures

It is conservatively assumed that the adverse effects ef exposure to
w1 ctures of chWicals will be additive (^S EPA 1989a). This may or my
not fa* true. Furthermore, humans display a diversity of responses to
xenobiotic chemical which cannot bp fully incorporated into the risk
assessment process.

Extrapolation of effect
populations is inherently
factor of 10 (or some raultj^le) way be used in extrapolating doses from

observed in laboratory animals to human
uncertain. To account for this uncertainty, a

laboratory animals to
the conservatism of the

In general, this is believed to increase

Ma(»y of the chenricaU present 1n gYpundwater associated with the Syntex
Agribusiness site are frequently encountered in groundwater and in other
media. Site attributable risk can onlV be determined to the extent that
background has pe&n adequately characteri:

There
Slope

is considerable debate and uncertainty regarding the calculation of
Factor2?Tor "carcinogenic chemicals. In ordê  to be conservative, the

slope at low doses,
unlikely to

for

the upper 95% confidence
the actual slope factors may be

,_ These calculations also assume that
effects. Again, this may or may not

consideration. \
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The results of any risk assessment must be interpreted 1n light of the
inherent uncertainties. Case specific uncertainties should also be waighed
during the interpretation.

mtust
The\ results of the estimation of noncancer hazards associated wnn the
concentrations of the chemicals of concern indicate that exeats hazards
(greater than the value of unity accepted by U.S. EPA) may be associated with
the ingestion of chromium levels and inhalation (during/showering) of
chlorobenzene levels found in ground water at the Syntex/acil1ty;uerma1

I \ / n
contact (durVng showering) with the constituent concentrations in ground water
does not appeaV to present a noncarcinogenic health hazard.

The potential cancer risk estimates associated wittf the concentrations of the
chemicals of concerH indicate that risks above'the level of l.OE-6 (level
considered acceptable\by U.S.EPA) may be associated with the ingestion and
dermal contact (during showering) with beryl/Mum levels and inhalation (during
showering) of benzene an\ trichloroethyl^ne levels found in ground water at
the Syntex Facility.

These
exist
faclH

findings indicate that adverse human health consequences may potentially
for receptors utilizing ffound water in the vicinity of the Syntex
ty.

RECOMMENDATIONS

A detailed su/vey of local private we^ls in the vicinity of the Syntex
Facility should ber performed to ascertain the\actual number of human receptors
who may be usin^ground water downgradlent of the site.

The J«e designation of local private wells
deteniinpa to demonstrate whether the ground water

the vicinity should be
rom the local wells is

actuaUy being utilized downstream of the site. The use designation should

14
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OF HAZARDS/RISKS ASSOCIATED WITH CHEMlCMl CONCENTRATIONS IN GROUND WATER

ADULT

3UBCHRONIC
NONCARC /
flAZARO /

NONCARC
HAZARD

CARCiNOO
RISK

CHILD

SUBCHRONIC
NONCARC
HAZARD

CARCIMOG
RISK

INQE3TION
SHOWERINQ^>ERMAL CON
SHOWERJNQ^NHALATION

10.41 6.24E-O4
0.19 2.57E-05
4.97 2.97E-04

7.80 2.28E-CW
ai4 o.siE-oe

22.53 2.17E-CM
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TABLE A-1 GROUND WATER SANPUNG RESULTS FORTHE SYNTEX FACILITY (MQ/L)
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COMPOUNDS

AJ .
As
Ba
Ba
Cd
Ca
Cr
Co
Cu
F«:
Pb
Mg
Mn
M
K
S»
Ag
Ma
Tl
V
Zn
MettyfeneChlorBa
Benzeno
Trtchloroethene
Toluene
Ohlorobenzene
Ethyl Benzene
Acetone
Carbon Dtsulflde
Xylenes, total
1 ,4-Dteblorobemene
1 .2.4-TiicMorDbenzene
8ie(2-EihylheKy9jPWufata
M*tho>cjcMor

UMHMHV •

SYN
1/30/90

0.01
105

119
30.2

301
0.322
15.6
80.8

0.005

7.7

O005
aoos
aoos
aoos
aoos
aoos
aos9
aoos
aoos

SVN
4/26/90

0.01
0.296

48.5
0.731

13.3
0.008

2.41
2.41

0.005

6.75

0.001
0,005
0.00$
0.005
0.005
0.005
0.224
0.005
OD05

ERA

30

1.5
0.005

59
6.9
0.1

0.065
80

0.029
5.3
13

1.9
5.4

O.OS
0.036

8.6
0.1

0.13
0.25

aoos
0.005
0.005
O.OG5
0.005
0.005

2
0.005
0.12
0.01
0.01
0.01

ftjum; ————————————————————

SYN
V30/S9

0.01
5.42

97.1
a 157

167
0.173

16.6
28.9

0.005

42.5

0.006
0.005
0.005
0.005
0.064
0.005
0.013
0.005
0.005

SYN
4/26/90

0.01
2.76

71
0.119

108
0.072
11.2
11.6

0.005

43.8

0.04
0.017
0.017
0.017
o.oir
0.017
0.836
0.017
0.017

EPA
7/26/90

12O
0.049

3.4
0.014

0X1094
75

0.22
0.092
0.09
1SO
230

17
13

0.23
20

0.05
0.028
0.05

0.23
0.53

0.005
0.005
0.005
0,005
0.029
0.006
0.59

0.005
0.009
0.016
0.01
0.01

__ ———————————————

SYN
1/30/90

aois
a 26

149
aosi

106
aos?
113
125

0.005

117

aoos
0.001
0.005
0.168
0.169
0.029
0.124
a 005
a 142

SVN
4/26/90

OJ02B
2.29

114
OjOOS

85.4.
0.003

8.23
8.78

0.005

104

a024
0.005
0,005
0.005
O01S
0.018
0.151
0.005
0.026

EPA

500
0.072

6.1
0.05

0.061
190
0.7
0.3

0.36
810

0.73
35
81

0.86
53

0.082
87

0.77
2.7

0.005
0.005
0.005
0.005
0.005
0.015
0.63

0.006
0.025
0.11

0.011
0,01

KJtftfTHIW/ ————

SYN
1/30/90

0.016
1.9

121
0.007

49.2
0.013
11.1
5.87

0.005

60.2

0.005
0.005
0.013
0.005
aoe

0.005
0.051
0.005
0.005

SVN
4/26/90

O.OI3
1.12

67.6
0.032

35.5
0,014

6.6
4.t6

O.ODS

40.6

O.OD3
0.005
0.005
0.006
0.019
0.005
0.203
0.002
D.001

-
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TABLE A-2 BACKGROUND GROUND WATER SAMPLING! RESULTS FOR THE SYHTEX FACILITY <MG/L)

COMPOUND

Al
As
Ba
Ba
Co-
ca . . '
Or
Co
Co
Fe
Pi>
MB
Mn
Nl
K
SB
Ag
Ma
Tl
V
2n
Metltyiene Chloride
Bonzone
TricMofDoftene
To)uan»
Chkrobencene
Bhyl Bwuerta
Acetone
Carton ObuNKte
Xytenes, total
1 4-Dtehl crobenzene
1 ,2,4-Trhchloroberuene
Ks(2-Ethvlh8xyl>Ptilhatele
MethoxycMor

MWU
EPA

1/31/90

40
0,069

0.39
0.0024
0.0097

41
O045
0.036
0.067

36
0.09

14
1.2

0.13
76

0,005
0.01
230
0.01
0.06
0.2S

SYN
1/31/90

0.073
0.186

64.6
0.017

3.72
0.01
2.72

0.17S

o.oor

146

O.OS
0.05
0.05
O.OS
0.05
0.05
1.34
O.OS
0.05

EPA

0.04
0.02
0.02
0.02
0.02
0.02
0.77
0.2

0.02
0.01
001

0.004
0.0005

SYN
4/27/90.

0.029
0.173

.

18.9
0.013

9.59
0.024

7.25
0.376

O.C05

87.9

0.903
0.034
0.034
0.034
0.034
0.034
0.067
0.034
0.034

EPA
7/26/dO.

20
0.038

0.2
0.005
O.OD5

15
0.025

O.DS
0.025

11
0.025

7.2
0.33
0.04

23

0.01
93

0.01
0.05

0.074
0.005
0,005
0.005
0.005
0.005
0.005

0.5
0.005
0.005
0.01
0.01
0.01

MW14A
SYN

0.01
0.393

57.9
0.033

17
0.033
4.94
3.56

0.005

5.66

0.006
0.006
0.006
0.006
0.006
0.006
0.233
0.006
0.006

SYN
—4/27/90-

0.01
0.139

48.3
0.01

4.03
0.01
3.12

0.686

0.006

4.46

a 003
0.005
G005
0,006
0.005
a 005
0.01

0.005
aoos

EPA
-7/26/90

4,3

0.2
0.005
0.005

49
0.011
0.05

0.025
3.9

0.0067
S

051
QM

5
0.005

OJ)1
5.5

0.01
0.05

0.029
0.005
0.005
aoos
0.005
0.005
0.005

e.i
0.005
0.005
0.01
0.01
0.01

n=n
S3
^?3
•=3
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TABLE A-3 GROUND MATER DATA ELIMINATED DURING DATA VALUATION

PARAMftER JUSTIFICATION

Chlororaethane
Braicme thane
Vinyl Chloride
ChloToethane
1,1-Oichloroethene
1.1-Dieh1oroethane
1.2-Dtchloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrechlortde
Bronodicriloromethane
1,2-Dich lore-propane
C is-1,3-rOichloropropene
Oibronochloromethane
1.1,2-Trlchloroethane
gromoform
letrachloroethene
1.1.2.2-JTetr»chloro«thana
2-Butone
Vinyl Acetate
2-Hexjnone
4«Methyi-2-Pentanone ,
Styrene
Trans-1, 3-DichloroDropene
Trans-1J2-D
2-Chloraethylvinylather

Semivolatilas
Phflnol
BiB{2-CHoroetKyl)EtKar i

2-CMorophenol
1,3-Diahlorobcntene
Benryl
1,2-Dlehtorobente
£-Hcthylphenol
Bi s (Z-Cn' loro ist^ropy 1 )Ether
4-Methylphena
N-NItro.so-D ipropylaroine
tfexachlorqethane

pne
pnenol

Z,4-tfimethyIpheno1
Naphthalene
/ChloroantHne
xachlorobutadlene

4-Cr1oro-3-Rethylpheno1
2-Methyl'naphthalene

'39bd

Met detected In background samples or any o^ncr sample
Not detected <n background samples or anyctter sample
Mot detected 1n background samples or My other sample
Not detected 1n beckground samples or/any other sample
Not detected In background swap let or any other sample
Not detected in background sanplep'or «\y other sample
Not detected in background sanpJss or any other sanple

.Not detected in background samples or any other sanple
;t detected in background samples or any othar sanple

tected 1n background/samples or any other sanple
Not Detected in bacJcgroyw samples or any other sample
Mot detected in background ssfflples or any other sample
Not detected in background samples or any Other sample
Hot detected in background sanples or any other sanple
Not detectedV background samples or any other sample
Not detected inftiackgrcund samples or any other sasple
Not detected /n Background samples or any other sample
Not detectejrin background samples or any other sample
Sot detected in background samples or any other samp la
Not dete/ted in backjVind samples or any other sample
Not detected 1n background samples or any other sample
Not detected in background, samples or any other sample
Notywtected in background >awples or any other sample

detected in background samples or any other sample
ifot detected in background s««pJes cr any other saw la

'Not detected in background samples or any other sample
Net detected \n background sanplesW any other sanple

. Detected In background samples but
Not detactad in background samplee
Net detected in background samples
Not detected in back$r«vnd wmpl«»
Net detected in background 90*9lea
Not detected in background MMplea
Not detected in background aaxple*
Not detected in background samples
Not dgtBCtcd in background aanplei
Not detected in background sazplBs
Not detected In background camples
Not detected in background samples
Not detected in Background samples
Not detected m background samples

.Not detected in background samples
Detected in background samples but
Not detected In background samples
Not detected in background samples
Hot detected in backgr«und samples
Detected in background samples but

net iny other
or »nyNothar samp To
er any other aampla
or *ny
er «njr
er any other
or any othar
or any other
or any other aomple
or any other sample
or any other sample
or any other sample
or any other sample
or any other sample
or any otner sample
not any other sample
or any other sample
or any other sample
or any other sample
not any other sample
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TABht A-3 GROUND HATiR DATA ELIMINATED DURING DATA VALIDATES (COWTINUED)

PARAHETERX JU5T1F1CATIOH

Hcwchiorocyclopent
E.4,6-rrichtoroohen
t.4.5-Tr1chlcroshen0T
2-Chloronaphthalene
2-Nltro«M1ine
Dinethyilphthfllste
Acenaphthylene
3-mtroenilene

Z,4-Oinitrotc1uene
2,6-Oinitrotolu6fie
Dlethylyphthalatfl
4-Chlorophenyl Phenyl Ether
Fluorene
4-N1tro*nnine
4.6-Oi nitro-2-tethylphenc1
N-Nitrosodipheny',amine
4-8rttsophenyl Phef\y1 Ether
Hexachlorobenzene
PentachloropMnol
Phenartthrene
Anthracene
Di-H-ButylPhthalate
Fboranthena
Pyrene
Butyl Benzyl Phthalate
3,3-OichlorooenJldlne
Benzo(A)Anthracene
Chrysene
Di-»-Oci!yl Phthalat
6enzo(8}Fluoranthene
BenzcOOVluorontfc
IndanoC.2.3

Pestkidfes
AlptM-BHC/
Bata-BHC

Aldrf

ndo.lfan (1)
swIfM (II)

osulfen Sulfote
'Endrln
Cndrln Aldehyde
4.4-OOE
4,4-000

Not detected
not detected
Not detected
Not datirctBd
Not detected
.Not detected
pt detected

eted
Not dh$ected
Not
Not detect
Not detect*
Not detectet
Hot detect!
Net detected
Not detected
Not detected

Not detected
Not detected
'Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected

Not d*t«ct*<J
Net datectod
Wot drtaetad
Not d*t«cud
Met detected
Not detected
Nat detected
Net detected
Not detected
(tot detected
Not detected
Not detected
Not detected

in
In background
in background
in background
In background
5n
In backgrou
in &aekg™dhd
In background
in Bajjvground
in

I
twckgrountf

s
In background
in background
in
1n
in background
In background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background
in background

samples
samples
samplas
sanples
samples
samples
samples

in background
in background
in background
in background
in background
in background
in background
in background ;
in background
in background :
In background -
in background i
in background i
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PAP
TABLE A-3 GROUND HATER DATA ELIMINATED DURING DATA VJ

(CONTINUED)
[ER JUSTIFICATION

[IOATION

4.4*OOT
Toxaphene
PCB-1016
PCB-lMi
PCB-1232
PCS-1242
PCB-1246
PCB-1254
PCB-1260
Chlorodane, Technical
Heptachlor
Heptaehlor EpoxidB
Endrin Cetorte

Totatftetals
Antimony
Marcury
Cy«n1d*

Dissolved Metals
Aluminum
Ant imony
fcrylliun
Chfomiuffi
Copper
Nickel
Selenium
Silver
Thallium
vanadium
cyanide

Individual Da£a Points

Not detected
Mot detected
Not detected
Not detected
Not detected
Not detected
Not.detected
Mot detected
Not detected
Not detected
Not detected
iNot detected

pt datsetfld
detected

NotStetee

in background
in background
in background
In background
In background
in background
in background
in backgroui
in bte

kground
ackflround
background

'In background

sanples
sample

jles
Jles

susples

samples
samples
samples
samelea
samplas

swiple
*«nplt
sample
sample
sample
sample
sample
sanpta
sample
same IB

sample
sample
sample

Not d«fcfc\*d <n bAekgraund samples or any other sample
Detect&d in\.b»c*9rourid timplat but not *ny ctn«r £«np1«
Net /nalyzadVn any esmpls

Not detected
' Not dete«ted

Not detected
Not detected
Not detected
Not detecttd
Not detected
not detected
Not detected
Not detected
Not analyzed

ground
ground

in boekground
in
in baekgro
in bfidcgrountj
m background^
tn tuctcground
in background
in background
in any sainple

W14 EPA
Selenium
MV 1 EPA
Cadmium
MV5 EPA !
Thallium
NV6 EPA
Seleni
Thalli

Split dated 7/26/90
Detection

dated 7/26/90
Detection

it Soqple dated 7/26/90
Detection

lit Sample dated 7/26/90
Detection
Detection

limit is
limit i?

W15B/EPA Split Staple dtted 7/26/90
Thal/ium
*rt6B EW, Split Sample dated 7/26/90
Se/eniun Detection

Detection limit is

limit is

higher than the Contract

higher than the Contract

higher than the Contracl

higher than the Contract
higher than the Contract

higher than the Contract

higher than the Contract

Required Detection limit

Required Detection Limit

Required Detection Limit

quired Detection Limit
<j Detection Limit

ftequWi Detection Limit

Required Detection Limit

snewrnoD 3 w 90:81 06, 82 HON



IE A-3 GROUND WATER DATA\ELIHINATED DURIHG/OATA^VAITIDATION (CONTINUED)

NOTES:| •• v
HW5 EPA Split Sawple dated 7/26/90 ha^aV unusaUy high value for total TeadX
This value falls; out of tha 95* con/idancV interval by a significant margin.
This data is qualified by the laboratory* hoWsver excluding the data from this'
set is not justified. A resampling event nty bo necessary to verify thi,t
data.

}.J
=#;«'•• -

•%••%,' -«••.
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CD

;on«
Carton DlsulMe

total
1 ̂ -Dichlorobenrane
1,2,4-TricMorobenzana
Bte<2-Bh)<ha(yOphlhlaie
Mothoxychilor

SYHTEX

MINIMUM MAXIMUM MEAN
STANDARD
DEVIATION

95% C.I.

aot
0.047

0.0029
0.0024

0.051
0.006

.0.0081
0.025
Q.23fl
0.001

2.41
0.204

0.04
5

0.005
0.01
0.05
0.01

0.028
0.055
0.001
OJ

^005
0.005
0.002
0.005

0.01
0.002
0.001
0.01
0.01

0.002
0.0005

75.084
0.0164
1.6821

500
^0.072

0.05
0.061

231
30.2
0.3

0.38
810
230
35
81
1.9
53

0.05
0.082

169
0.1

0.77

154.501M
0.0139235
2.2068380
0,0148900
.0195844

88.117
I.4681
O.O722
0.0847
64.453
7,9942
II.269
12.344
0.1053
12.55

0.0084
0.0063
45.776

6.7&1I
0.0865940
0.1138054
15^49495
41.955379

19.309955
0.3624245
14.209028
0.0119911
0.01612
4

a 25
a 25

11.79
a 25
0.25
an

0.011
0.015

0.0031

1.9784
0.0517
0.0256
0.026

0.0310
0.0416
0.0271
1.1443
0.0258
0.0360
0.0228
0.0100
0.008

0.0012

0.1407451
7. 1t98822
0.1289229
0.0617270
0.0616127
0.0662629
0.0670292
0.0614013
2.6783542
0.061(1686
0.0657677
0.0293158
0.0002874
0.0036847
0.0008892

364.088405
0.04430854
6.09583739
0.04126760
0.05242606
187.660034
13.0356259

142137
&G<J!

389.4437;
915050241
26v4798511
50.9643946
0.63017173,
4Q.86B0576
^€3244378
0.03858116
127.9B5662
0.04222518
0.32471617
16,2182160
0.30962603
0.14907919
0.14922540
0.16355717
0.1756B3S2
0.14995904
6.54105222
0.14914988
0.16762925
0.08144996
0.010S658E
0.01576940
0.00307352

BACKGROUND

MINMUM MAXIMUM MEAN

4.3
0.01

0.139
0.0024

0.005
15

0.01
0.036
0.025
372

0.04
5

0.005
0.01
4.46
0.01
0.05

0.029
0.003
0.005
O.OOS
0.005
0.005
0.005
0.01

0.005
0.005
0.01
0.01

0.004
0.0005

40
0,078
0.393
0.005

0.0097
64.6

0.045

21.43333
0.038

0.240142
0.004133
0.006566

42.1
0,022

0.06 0.0453^
O.OS7 -xtfo®

56^12.17714
0.028242

0,97«571
0.07

4.66666
0.

0.
81.78857

0.01
0X153333
0.117666
0.144571
0.017657
0.017857
0X117657
O.OJ7657
0.01T657
0.717142
0.04S571
0.017857

0.01
0.01

0.008
0.0005

0.007
0.01
230

0.01
0.06
0.25

0.903
0.05
0.05
0.05
0.05
0.06
2.1
tt2

0.05
0.01
0.01
0.01

0.0005

REASON FOR ELIMINATION FROM
OONaOERATION AS CHEMICAL OK

TOWCITY DATA IMADEOUATf
BACKS ROUNO HGHER

\LNUTRIENT

EMZVME COFACTOWNUTRfENT
ESSENTIAL NUTRIENT
ESSENTIAL NUTRISVIT

LEVELS SIMILAR TO BACKGROUND
ESSENTIAL NUTRIENT

BACKGROUND HQHER
ESSENTIAL NUTRIENT
LEVELS SIMILAR TO BACKGROUND

ROUND HQHEH
SIMiLARTO BACKGROUND

LEVELS t̂LARTO BACKGROUND

BACKGROUND

COMMON LABORATORY CONTAft
LEVELS SIMILAR TO BACKGROUND

LEVELS SIMILAR TO BACKGROUND
LEVQ-S SIM1LARTO BACKGROUND
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TABLE TOXCITY FACTORS FOR QUANTIFICATION OF CHRONIC AND UFETIUE HAZARDS FOR CONSTITUENTS OF OOMCERN <«>
LlJ
(3
a
CL

OHEMCAL

- /8Sglî ft*T" " ' " """"
f̂̂ lil-''- :

B^̂ iUM:,; ";

©^^^K'l.̂ y-' ' ' •
CHROMIUM (2)

•^".tmfyj&r''.™-'.^ • ' . , . " • *

Wfefe^y^;. . •;&;'. .

ZINC '̂3fet'. ' • • • . ' • ' , • ' '
BENZENE ;v< ••/.•
TRICHL%ROETHENE(4)

„, TOLUENE-
^ CHLOW3BEK2ENE
£ ETHYL BENZENE
3 XYtEWeS, total
o 1.4-DtCHLOROBENZENE

METHOXVCHLOR
LU ,

^ (1) SovrcB: iniS.NOTerhber2r,

CHRONIC
- ———— NONCARCINOGBTRfDs

INHALATION
ORftLRfD RfO
(MOWS/DAY) (MG/KG/DAY)

NA NA
7.WE-02 NA
5.00E-03 NA
5.00E-04 NA
S.OOE-03 NA

NA NA
2.00E-02 NA
2.00E-tn NA

NA NA
HA NA

2.00E-01 5.70E-01 (5)
2.00E-D2 5.00E-03 (Q
LOOE-Ot NA
2.00E+00 3.00E-O1 (6)

NA 7.00E-01 (6)
5.DOE-03 NA

1990 (unless otherwise livdlcatad).

CAHCINOGEW SLOPE FACTORS

CANCER
SLOPE FACTOR

(ORAL)
(MG/KGfDAY)-1

NA
NA
430E+QO
NA
NA
NA
NA
NA
250E-02
1.10E-02
NA
NA
NA
NA

CANCER
SLOPE FACTOR
(INHALATION)

(MGJKG/DAYH

NA
NA
8.40E^OO
6.10E«-00
4.10E»01
NA
NA
NA
2.90E-02
1.70E-02
NA
NA
MA
NA

2.40E-02 (4) NA
NA

s: (2) Tlw RTD and Cancer Slope Factor for chromium reflects Ihe most conservative value provided for either

NA

chromium (41)

CANCER
VKBGHTOF
EVIDENCE

A
NA
B2
B1
A
B2
NA
NA
A
B2
D
D
D
D
02
O

a chromium (VI): Ncncarclnogen Oral Rtd - chromium (VI)

OB
Q

CO

0
01

CD
<M

inhalation Cancer Slope Factor - cftromlum (VI)
(3) Source for zinc oral HfDvalues: U.S. UPA, 198»
(4) Source for trfchloroeJhen«tn,4-dfchfcxoberizeneCSF values: U.& EPA, I9fl8b.
(5) Source for toluontRFD values W.& EPA. 1983b. Value derived assuming 70 k<j body walgM and 20 m3/day Inhalati on rate.
(6) Sou roe for ctf1orobenzene/xylenas/1~4d Ich lotobereene inhal ation RfD values; U.S. EPA, 1S89t>.
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